Enzymic conversion of 11,12-leukotriene A4 to 11,12-dihydroxy-5,14-cis-7,9-trans-eicosatetraenoic acid. Purification of an epoxide hydrolase from the guinea pig liver cytosol.
(11S,12S)-Epoxy-5,14-cis-7,9-trans-eicosatetraenoic acid (11,12-leukotriene A4) was nonenzymically converted to seven compounds: two diastereomers of (12S)-hydroxyeicosatetraeno-delta-lactones (major products), two diastereomers of (5,12S)-dihydroxyeicosatetraenoic acid and three stereoisomers of (11,12S)-dihydroxyeicosatetraenoic acid. Among these compounds, (11R,12S)-dihydroxy-5,14-cis-7,9-trans-eicosatetraenoic acid proved to be the only enzymic product. This hydrolysis activity was present in the cytosol fractions of various tissues of guinea pig such as liver, adrenal gland, small intestine, and brain. We purified the epoxide hydrolase to an apparent homogeneity from the guinea pig liver. The enzyme had a molecular weight of 60,000 as determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis, and an isoelectric point of 7.3. The partial amino acid sequence was different from that of the microsomal enzyme. Km and Vmax values for 11,12-leukotriene A4 were 18 microM and 2.4 mumol/min/mg protein, respectively. These results indicate that 11,12-dihydroxyeicosatetraenoic acid is enzymically synthesized from 11,12-leukotriene A4 by the action of the cytosolic epoxide hydrolase in vitro.